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PROVISIONAL SPECIFICATION 



Improvements ia or relating to Assisted Take-off of Landplanes 



We, Thomas Lacey Bonstow, a 
British Subject, of 53, Parliament Street, 
London, S.W.I, and Abraham Elia 
Margolis, a German Citizen, of 45, 
5 Bramhaia Gardens, London, S.W.5, do 
hereby declare the nature of this inven- 
tion to be as f ollows : — 

This invention relates to assisted take- 
oil of landplanes from aerodromes and it 
10 is concerned with the application for this 
purpose of forced draught or pressure 
waves. 

The talce-off speed of an aircraft is less 
than the flying speed due to the acldi- 

15 tional rolling* or frictional resistance 
caused by contact with the ground. This 
has the * disadvantage that the take-oft' 
weight is decreased, reducing- either the 
fuel load and thus the range of the air~ 

20 craft or the pay-load, and thus affecting 
the economy of aircraft traffic. 

Hitherto assisting- take-off methods 
have been applied either by catapulting 
or by composite aircraft. 

25 The first method has the disadvantage 
of too great acceleration which prevents 
its application for passenger traffic, the 
second is yet in an experimental stage 
and it has obviously the disadvantage 

30 that the lower component can carry only 
a much smaller upper unit . 

The object of the present invention is 
to avoid these difficulties and to enable 
the take-off of all kinds of landplanes 

35 with the full load they can carry at 
cruising- speed. 

According to the present invention the 
take-off of landplanes is assisted by 
forced draught produced by air from, a 

40 wide tunnel below the concrete runway 
covered with iron gratings or with 
multiple apertures in a concrete ceiling. 
The lifting force of the air-stream is 
•only a question of its velocity which can 

45 be regulated by the amount of air blown 
out. The required amount of air may 
be rendered available by the arrangement 
of an underground reservoir for com- 



pressed air which is released, either by 
hand or by an automatically operating 50 
device, at the moment when the aircraft, 
already approaching* flying speed, passes 
over the tunnelled part of the concrete 
runway. Encountering the forced 
draught caused by the released air the 
aircraft is elevated and at this moment 
the supply of compressed air from the 
reservoir to the tunnel is cut off. The 
air may be released vertically upwards 
or in an inclined direction, ' preferably 
inclined upwardly towards the point 
from which the aeroplane approaches. 

The iron gratings or the apertures in 
the tunnel covering can be arranged with 
regularly graduated openings to enable 
the desired growth of the lifting force, 
avoiding , the danger of a sudden 
structural stress on the aeroplane. 

The tunnel below the concrete runway 
can also be subdivided into two or several 
sections with central or individual supply 
of compressed air. 

The lifting force of the released air can 
be increased by raising its temperature 
either by direct heating or by mixing the 
air with a certain amount of steam or 
gases. 

The forced draught caused by com- 
pressed air can be replaced by pressure 
waves^ produced by detonation of corre- 
spondingly rationed small quantities of 
powder or of liquid or other suitable 
explosives 

By subdivision of the tunnel in 
sections, by rationalising* the forces pro- 
duced and by exact control of the time 
and number of detonations the extent of 
the pressure waves can be ' regulated in 
accordance with the required additional 
lifting force. 

Bated this 14th day of April, 1939. 
A. A. THORNTON, 
Chartered Patent Agent, 
7, Essex Street, Strand, London, W.C.2, 
For the Applicants. 
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Bramham Gardens, London, S.W.5, do 
hereby declare the nature oi' this inven- 
tion and in what manner the same is to be 
performed, to be particularly described 
5 and ascertained in and by the following 
statement: — . 

This invention relates to assisted take- 
off of landplanes from aerodromes and it 
is concerned with the application fori this 
10 purpose of forced draught or pressure 
waves. 

The take-off speed of an aircraft is 
less tban the flying* speed due to the addi- 
tional resistance on the ground. This 
15 has the disadvantage that tb take-off 
weight is decreased, reducing* either the 
fuel load and thus the range oi the air- 
craft or the pay-load, and thus affecting 
the economv of aircraft traffic. 
20 The hitherto known methods of assisted 
take-off by catapulting or composite air- 
craft are not suitable for biff airliners 
The first method has the disadvantage ot 
too great an acceleration which prevents 
25 its application for passenger traffic, the 
second is yet in an experimental stage 
and it has the obvious disadvantage that 
the lower component can curry only a 
much, smaller upper unit. 
30 The object of the present invention is 
to avoid these difficulties and to enable 
the take-off of all kinds of landplanes 
with the full load they can carry at 
cruising- speed. . 
35 According to the present invention an 
assisted take-off plant for landplanes 
comprises means for producing ,an 
upwardly directed forced draught 
through iron gratings or a miiltipiicity 
40 of apertures in the concrete or other run- 
way. The plant may comprise means for 
releasing a substantially vertical air 
stream from a wide tunnel located below 
the concrete runway through the iron 
45 gratings or multiplicity of apertures m 
the runwav. Alternatively it may com- 
prise means for producing pressure waves 
by means of detonation of proportioned 
quantities of explosives in quick 
50 succession in imdergrpund chambers 
under the tunnel or gratings of the run- 
way as described hereinafter. 

The lifting force of the air stream is 
onlv a question of its velocity which can 
55 be regulated by the amount ot air blown 
out. The required amount of air may be 
rendered available by the arrangement of 
an underground reservoir for compressed 
air which, is released at the moment when 
60 the aircraft, already approaching flying 
speed, passes over the tunnelled part ot 
tbe concrete runway. Encountering the 
forced draught caused by the released 
air the aircraft is elevated and proceeds 
65 ahead according to the resultant of its 



velocity and that of the vertical or sub- 
stantially vertical air stream. The rate 
of climb is thus considerably increased 
and in a period of one or two seconds the 
aircraft is sufficiently high to pass over 70 
hangars or over obstructions close to the 
aerodrome. In consequence, the size of 
aerodromes can be decreased and their 
first costs correspondingly reduced. A 
further advantage is that it is easier to 75 
find suitable sites for new aerodromes m 
closer proximity to towns. 

The iron gratings or the apertures m 
the tunnel ceiling- can be arranged with 
regularly graduated openings to enable 80 
a °steady increase of the air stream 
velocity "and of the corresponding lifting 
force, "thus avoiding the danger of a 
sudden structural stres>. on the aeroplane. 

The tunnel below the concrete runway oo 
may also be sub-divided into two or 
several sections with a central or 
individual supplies of compressed air. 
The volume of the sections and the air 
pressure can be graduated # according to 90 
the required amount of air. - 

The underground reservoir or reser- 
voirs are preferably arranged under the 
tunnel which has the advantage that the 
air can be released in the shortest time. Uo 
It is expedient to arrange the volume oi 
these reservoirs for the lifting of one air- 
craft only. The air is supplied from a 
compressor plant either- 9 directly or 
through a central reservoir to enable 100 
quick filling. The air pressure and the 
velocity of the stream can be increased by 
heating the air in the reservoir*. 

A quick, almost instantaneous, release 
of the air is attained by flaps which are 105 
automatically opened by the air pressure 
after the operation of flap-controlling 
levers either by motor or hydraulic force 
or bv an electro-magnetic device rt 
amount of air released can also be 110 
regulated automatically, m accordance 
with the air pressure in the reservoirs, 
either by floating flaps or correspondingly 
shaped and balanced floating bodies. 

The forced draught produced by pom- 115 
pressed air can be replaced, as already 
mentioned, bv pressure waves or impulses 
caused by the detonation of proportioned 
small quantities of suitable explosives m 
quick succession in underground eham- 1^0 
hers below the tunnel under the poncreto 
runway; the lifting force produced by the 
pressure waves mar be regulated by tin- 
weight and number of the charges. 

By the extension of the tunnel to the 12o 
greater part of the runway the lifting 
effect may be applied also to assisting the 
landing of aircraft. In consequence the 
landing speed can be reduced and the 
landing carried out-witk a greater degree ISO 
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of safety. A further possibility is the 
increase of the present limit in the size 
and weight of the aircraft- by the value 
of the artificial lifting force/ 
5 The tunnel below the runway covered 
with iron gratings or provided with a 
multiplicity of apertures, in its concrete 
ceiling may be used also for fog disper- 
sion over the runway by blowing out 

10 heated air. For this purpose a fan plant 
and a heating battery; with separate con- 
duits to the^ tunnels is required and the 
supply of air from this plant hag to be 
• cut off when compressed air is to be 

15 released for assisted take-off. 

The invention will now be more 
particularly described, by way of 
example, with reference to the accoin- 
panyiog drawing in which, 

20 Figure 1 illustrates the general 
arrangement of an assisted take-off plant 
by means of compressed air, 

Figure lai is a diagram referred to 
hereinafter, 

25 Figure 2 is a cross-section on the line 
2—2 of Figure 1, 

Figure 3 is a diagrammatic elevation 
of a flap and floating body disposed in 
each air connection between the air 

30 reservoirs and the tunnel, and 

Figure 4 is a view similar to Figure 1 
of a plant operating by means of 
pressures waves set up by detonation of 
explosives. 

35 Referring to Figure 1, from a. com- 
pressor plant which is not shown on the 
drawing, reservoirs 1, 2 and 3 are filled 
with compressed air. This air is released 
from the reservoirs through connections 

40 4 to tunnels 5, 6 and 7 disposed under the 
concrete runway and covered by iron 
gratings 8. The air passes through the 
apertures in the gratings and produces 
above the runway an upwardly directed 

45 air stream. By the lifting force of the 
air stream the aircraft is elevated and 
proceeds from position A to position B in 
accordance with the resultant V of its 
own average velocity v 1 and that of the 

50 vertical air stream i? J, as shown in diagram 
Figure la. The points A and B indi- 
cating the position of the aircraft 
naturally vary according to the velocities 
v t anid 

55 ^ The cross-section shown in Figure 2 
illustrates the reservoiri 2, connections 4, 
tunnel 6, gratings 8 and a central reser- 
voir 9. From the compressor plant the 
air is supplied by a pipe 10 and eon- 

60 nection 11 with a valve 12 to the central 
reservoir and by pipe 10 and connection 
13 with a valve 14 directly to the reser- 
voir 2. The reservoirs 9 and 2 have also 
a direct connection 15 with a valve 16 

65 for quick filling of reservoir 2. Similar 



connections are provided between the 
reservoir 9 and the reservoirs 1 and 3. 

In Figure 3 is diagrammatically shown 
the arrangement of a flap and a floating 
throttling body for the connections 4 70 
between the air reservoirs and the tunnel 
5, 6 or 7. The flap 16 is kept in closed 
position by a bell-crank lever 17 and is 
tightened up with the air pipe connection 
18 b^r a flexible corrugated joint 19 by 76 
the internal air pressure. The flap is 
opened by the air pressure instantane- 
ously as soon as lever 17 is pulled to the 
right. The opening of the flap can be 
slowed down by an air brake 20 counter- 80 
balanced by the free air passages and a 
weight 21. 

The passage of the air, which continues 
for a matter of seconds only, is equalised 
over this short perio3, through the con- 85 
nection pipe 18, its passage beinjg 
throttled down according to the air 
pressure by the suspended bodvj22 which 
is counterbalanced by the weigM 23. This 
body floats in the air in a higher or lower 90 
position in accordance with the velocity 
and density of the air stream in the pipe. 
With decrease of pressure and air velocity 
the body 22 drops, and increases the free 
passage and thus the amount of air. " 95 

The general arrangement of assisted 
take-off plant shown in Figure 4 operates 
by means of pressure waves produced by 
detonation of suitable quantities of 
explosives in quick succession. In the 100 
chambers 24, 25 and 26 the explosives are 
fired producing pressure waves which are 
transmitted by connections 27 to tunnels 
28 and thence through the gratings to the 
space above the runway. 105 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to be 
performed, we declare that what we claim 
is:_ HO 

1. An assisted take-off plant for land 
planes which comprises means for pro- 
ducing an upwardly directed forced 
draught through iron gratings or a multi- 
plicity of apertures in the concrete or 115 
other runway. 

2. An assisted take-off plant according 
to claim 1, comprising means for 
releasing a substantially vertical air 
stream from a wide tunnel located below 120 
the runway. 

3. An assisted take-off plant according 
to claim 1, comprising means for pro- 
ducing pressure waves by means of 
detonation of proportioned quantities of 125 
explosives in rapid succession in under- 
ground chambers under the gratings in 
the runway or under a wide tunnel located 
below the runway. 

4. An assisted take-off plant according ISO 
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to claim 2, comprising underground 
reservoirs for compressed air disposed 
hene&th the tunnel with, connections 
between the reservoirs and the tunnel. 

5 5. An assisted take-oft plant according 
to claim 2 or 4, comprising flaps for the 
connections between the compressed air 
reservoirs and the tunnel which, on being 
released, are instantaneously opened by 
10 the compressed air of the reservoirs and 
are provided with floating throttling 
devices regulating the air stream auto- 
matically in dependence upon the lifting 
force of 'the air stream. 

15 6. An assisted take-off plant according 
to claim 2, 4 or 5, comprising a central 
reservoir for compressed air storage for 



the quick filling of the reservoirs below 
the tunnels. 

7. An assisted take-off plant according 20 
to any of claims 2 or 4 to 6, comprising a 
fan and air heating plant for fog 
dispersion. m t 

8. Means for assisting the take-off ot 
landplanes substantially as herein 25 
described with reference to the accom- 
panying drawings. 

Dated this 13th day of April, 1940. 

A. A. THORNTON, 
Chartered Patent Agent, 
7, Essex Street, Strand, London, W.C.2. 
For the Applicants. 
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